Biotin deficiency affects both synthesis and degradation of pyruvate carboxylase in rat primary hepatocyte cultures.
Pyruvate carboxylase (PC) is a biotin-dependent enzyme that plays a crucial role in gluconeogenesis, lipogenesis, Krebs cycle anaplerosis and amino acid catabolism. Biotin deficiency reduces its mass besides its activity. Enzyme mass is the result of its cellular turnover, i.e., its rates of synthesis and degradation. We have now investigated, by a pulse and chase approach in cultured primary hepatocytes, the effects of biotin deficiency on these rates. Wistar rats were fed a biotin-deficient diet and the controls were fed the same diet supplemented with biotin; their biotin status was monitored measuring lymphocytes propionyl-CoA carboxylase activity and urinary 3-hydroxyisovaleric acid. After 6-7 weeks primary hepatocytes were cultured in biotin-deficient or complete DMEM. PC activity was determined by measuring the incorporation of (14)C-bicarbonate into acid-non-volatile products, and its mass by streptavidin Western blots. Its synthesis rate was estimated from [(35)S] methionine incorporation into anti-PC antibody immunoprecipitate. Its degradation rate was calculated from the loss of radioactivity from previously labeled hepatocytes, in a medium containing an excess of non-radioactive methionine. PC synthesis rate in biotin-deficient hepatocytes was approximately 4.5-fold lower than in the controls, and its degradation rate was 5.1-fold higher. Therefore, the decrement of PC mass during biotin deficiency results both from a decrease in its synthesis and an increase in its degradation rates. To our knowledge, this is the first instance where a mammalian enzyme cofactor is necessary to sustain both processes.